107535560 

JC17 Rec'dPCT/PT0 17 J UN 2005 

SEQUENCE LISTING 

<110> MITSUI CHEMICALS, INC. 
<120> A novel nitrile hydratase 
<130> F000286 
<160> 139 

<210> 1 
<211> 205 
<212> PRT . 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. .205 

<223> /organ ism=" Pseudonocardia thermophila" 
/strain=" JCM3095* 

<220> 
<221> CDS 
<222> 1. .205 

<223> /gene="nitrile hydratase alpha subunit" 
/product=" nitrile hydratase alpha subunit" 

<400> 1 

Met Thr Glu Asn He Leu Arg Lys Ser Asp Glu Glu He Gin Lys Glu 

5 10 15 



1/80 



He Thr Ala Arg Val Lys Ala Leu Glu Ser Met Leu He Glu Gin Gly 

20 25 30 

He Leu Thr Thr Ser Met He Asp Arg Met Ala Glu He Tyr Glu Asn 
35 40 45 

Glu Val Gly Pro His Leu Gly Ala Lys Val Val Val Lys Ala Trp Thr 
50 55 60 

Asp Pro Glu Phe Lys Lys Arg Leu Leu Ala Asp Gly Thr Glu Ala Cys 
65 70 75 80 

* 

Lys Glu Leu Gly He Gly Gly Leu Gin Gly Glu Asp Met Met Trp Val 

85 90 95 

Glu Asn Thr Asp Glu Val His His Val Val Val Cys Thr Leu Cys Ser 

100 105 110 

Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Asn Trp Phe Lys Glu 
115 120 125 

Pro Gin Tyr Arg Ser Arg Val Val Arg Glu Pro Arg Gin Leu Leu Lys 
130 135 140 

Glu Glu Phe Gly Phe Glu Val Pro Pro Ser Lys Glu He Lys Val Trp 
145 150 155 160 

Asp Ser Ser Ser Glu Met Arg Phe Val Val Leu Pro Gin Arg Pro Ala 
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165 170 175 

Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Ala Thr Leu Val Thr Arg 

180 185 190 

Glu Ser Met He Gly Val Glu Pro Ala Lys Ala Val Ala 
195 200 205 



<210> 2 
• <211> 223 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1..223 

<223> /organism=" Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1..223 

<223> /gene="nitrile hydratase beta subunit" 

/product=" nitrile hydratase beta subunit* 

<400> 2 

Met Asn Gly Val Tyr Asp Val Gly Gly Thr Asp Gly Leu Gly Pro He 

5 TO 15 
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I 



Asn Arg Pro Ala Asp Glu Pro Val Phe Arg Ala Glu Trp Glu Lys Val 

20 25 . 30 

Ala Phe Ala Met Phe Pro Ala Thr Phe Arg Ala Gly Phe Met Gly Leu 

35 40 .45 

* 

Asp Glu Phe Arg Phe Gly He Glu Gin Met Asn Pro Ala Glu Tyr Leu 
50 55 60 

Glu Ser Pro Tyr Tyr Trp His Trp He Arg Thr Tyr He His His Gly 
65 70 ■ 75 80 

Val Arg Thr Gly Lys He Asp Leu Glu Glu Leu Glu Arg Arg Thr Gin 

85 90 95 

Tyr Tyr Arg Glu Asn Pro Asp Ala Pro Leu Pro Glu His Glu Gin Lys 

100 105 HO 

Pro Glu Leu He Glu Phe Val Asn Gin Ala Val Tyr^Gly Gly Leu Pro 
115 120 125 

Ala Ser Arg Glu Val Asp Arg Pro Pro Lys Phe Lys Glu Gly Asp Val 
130 135 140 

Val Arg Phe Ser Thr Ala Ser Pro Lys Gly His Ala Arg Arg Ala Arg 
145 150 155 160 

Tyr Val Arg Gly Lys Thr Gly Thr Val Val Lys His His Gly Ala Tyr 
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165 170 175 

He Tyr Pro Asp Thr Ala Gly Asn Gly Leu Gly Glu Cys Pro Glu His 

180 185 190 

Leu Tyr Thr Val Arg Phe Thr Ala Gin Glu Leu Trp Gly Pro Glu Gly 
195 200 205 

Asp Pro Asn Ser Ser Val Tyr Tyr Asp Cys Trp Glu Pro Tyr He Glu 
210 215 220 

Leu Val Asp Thr Lys Ala Ala Ala Ala 
225 230 233 



<210> 3 
<211> 618 

<212> DNA ' 
<213> Pseudonocardia thermophila 

<220> 

<221> sourse 
<222> 1.. 618 

<223> /organism=" Pseudonocardia thermophila" 
/strain=" JCM309.5" 

<220> 
<221> CDS 
<222> 1. .618 
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<223> /gene="nitrile hydratase alpha subunit* 
/product="nitrile hydratase alpha subunit' 

<400> 3 

atgaccgaga acatcctgcg caagtcggac gaggagatcc agaaggagat cacggcgcgg 60 
gtcaaggccc tggagtcgat gctcatcgaa cagggcatcc tcaccacgtc gatgatcgac 120 
cggatggccg agatctacga gaacgaggtc ggcccgcacc tcggcgcgaa ggtcgtcgtg 180 

■ 

aaggcctgga ccgacccgga gttcaagaag cgtctgctcg ccgacggcac cgaggcctgc 240 
aaggagctcg gcatcggcgg cctgcagggc gaggacatga tgtgggtgga gaacaccgac 300 

* 

gaggtccacc acgtcgtcgt gtgcacgctc tgctcctgct acccgtggcc ggtgctgggg 360 

v 

ctgccgccga actggttcaa ggagccgcag taccgctccc gcgtggtgcg tgagccccgg 420 

* 

cagctgctca aggaggagtt cggcttcgag gtcccgccga gcaaggagat caaggtctgg 480 

gactccagct ccgagatgcg cttcgtcgtc ctcccgcagc gccccgcggg caccgacggg 540 

tggagcgagg aggagctcgc caccctcgtc acccgcgagt cgatgatcgg cgtcgaaccg 600 

gcgaaggcgg tcgcgtga 618 

» 

<210> 4 
<2U> 702- 
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<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 702 

<223> /organ ism=" Pseudonocardia thermophila" 
/strain=' JCM3095" 

<220> 
<221> CDS 
<222> 1..702 

<223> /gene="nitrile hydratase beta subunit" 
/product="nitrile hydratase beta subunit" 

<400> 4 

atgaacggcg tgtacgacgt cggcggcacc gatgggctgg gcccgatcaa ccggcccgcg 60 
gacgaaccgg tcttccgcgc cgagtgggag aaggtcgcgt tcgcgatgtt cccggcgacg 120 
ttccgggccg gcttcatggg cctggacgag ttccggttcg gcatcgagca gatgaacccg 180 
gccgagtacc tcgagtcgcc gtactactgg cactggatcc gcacctacat ccaccacggc 240 
gtccgcaccg gcaagatcga tctcgaggag ctggagcgcc gcacgcagta ctaccgggag 300 

j 

aaccccgacg ccccgctgcc cgagcacgag cagaagccgg agttgatcga gttcgtcaac 360 

caggccgtct acggcgggct gcccgcaagc cgggaggtcg accgaccgcc caagttcaag 420 
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gagggcgacg tggtgcggtt ctccaccgcg agcccgaagg gccacgcccg gcgcgcgcgg 480 
tacgtgcgcg gcaagaccgg gacggtggtc aagcaccacg gcgcgtacat ctacccggac 540 
accgccggca acggcctggg cgagtgcccc gagcacctct acaccgtccg cttcacggcc 600 
caggagctgt gggggccgga aggggacccg aactccagcg tctactacga ctgctgggag 660 
ccctacatcg agctcgtcga cacgaaggcg gccgcggcat ga 702 

<210> 5 
<211> 144 
<212> PRT 

<213> Pseudonocardia thermophila 

<220> • 
<221> sourse 
<222> 1. . 144 

<223> /organ i sm=" Pseudonocard i a the rmoph i 1 a" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1. .144 

<223> /gene='gene encoding protein participation in the activation of 

nitrile hydratase" 

/product^" protein participation in the activation of nitrile 
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hydratase" 
<220> 

<221> INT#MET 
<222> 1 

<400> 5 

Met Ser Ala Glu Ala Lys Val Arg Leu Lys His Cys Pro Thr Ala Glu 
1 5 10 15 

Asp Arg Ala Ala Ala Asp Ala Leu Leu Ala Gin Leu Pro Gly Gly Asp 

20 25 30 

Arg Ala Leu Asp Arg Gly Phe Asp Glu Pro Trp Gin Leu Arg Ala Phe 
35 40 45 

Ala Leu Ala Val Ala Ala Cys Arg Ala Gly Arg Phe Glu Trp Lys Gin 
50 55 60 

Leu Gin Gin Ala Leu He Ser Ser He Gly Glu Trp Glu Arg Thr His 
65 70 75 80 

Asp Leu Asp Asp Pro Ser Trp Ser Tyr Tyr Glu His Phe Val Ala Ala 

85 90 95 

Leu Glu Ser Val Leu Gly Glu Glu Gly lie Val Glu Pro Glu Ala Leu 

100 105 110 

Asp Glu Arg Thr Ala Glu Val Leu Ala Asn Pro Pro Asn Lys Asp His 
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115 120 125 

His Gly Pro His Leu Glu Pro Val Ala Val His Pro Ala Val Arg Ser 
130 135 140 



<210> 6 
<211> 435 
<212> DNA 

<213> Pseudonocardia thermophila 

<220> 

<221> sourse 
<222> 1. .435 

<223> /organism="Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1. .435 

<223> /gene=" gene encoding protein participation in the activation of 

nitrile hydratase* 

/product^ protein participation in the activation of nitrile 

hydratase* 
<220> 

<221> int#codon 
<222> 1..3 
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<400> 6 

s • 

gtgagcgccg aggcgaaggt ccgcctgaag cactgcccca cggccgagga ccgggcggcg 60 
gccgacgcgc tgctcgcgca gctgcccggc ggcgaccgcg cgctcgaccg cggcttcgac 120 
gagccgtggc agctgcgggc gttcgcgctg gcggtcgcgg cgtgcagggc gggccggttc 180 
gagtggaagc agctgcagca ggcgctgatc tcctcgatcg gggagtggga gcgcacccac 240 
gatctcgacg atccgagctg gtcctactac gagcacttcg tcgccgcgct ggaatccgtg 300 
ctcggcgagg aagggatcgt cgagccggag gcgctggacg agcgcaccgc ggaggtcttg 360 
gccaacccgc cgaacaagga tcaccatgga ccgcatctgg agcccgtcgc ggtccacccg 420 
gccgtgcggt cctga 435 



<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 7 

aacatcatgc gcaagtcg 18 
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<210> 8 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 8 

gttttcccag tcacgac 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

t 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 9 

ggccagtgcc tagcttacat 

<210> 10 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 10 

caggaaacag ctatgac 

» 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 11 

aacatcacgc gcaagtcg 

<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 12 
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aacatcgcgc gcaagtcg 



<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence ■ 

• j 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 13 

aacatcgtgc gcaagtcg 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

7 

<223> Oligonucleotide to act as a PCR primer 
<400> 14 

atcacggtgc gggtcaag 



<210> 15 
<2U> 18 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 15 

acgtcgttga tcgaccgg 

<210> 16 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 16 

gacggctccg aggcctgc 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 17 

ctgcaggccg aggacatg 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 18 

gacgaggccc accacgtc 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

i, 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 19 

cacgtcatcg tgtgcacg 
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<210> 20 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 20 

aactggtaca aggagccg 



<210> 21 
<21 1> 18 

<212> DNA ' 
<213> Artificial Sequence 

» 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 21 

gagccggagt accgctcc 



<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 22 

cggcaggtgc tcaaggag 

<210> 23 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 23 

aaggaggact tcggcttc 

<210> 24 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 24 

gagctcacca ccctcgtc 
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<210> 25 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 25 

cgcgagttga tgatcggc 

<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 26 

gcgaaggagg tcgcgtga 

<210> 27 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 27 

cggcccgtgg acgaaccg 

■ 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 28 

cccgcgaacg aaccggtc 

> 

<210> 29 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 29 

ctgcccgatc acgagcag 

<210> 30 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a 
<400> 30 

ctgcccccgc acgagcag 

<210> 31 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as 
<400> 31 

ctgccctcgc acgagcag 



PCR primer 



18 



a PCR primer 



<210> 32 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 32 

ctgccccggc acgagcag 

<210> 33 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 33 

ctgccctgcc acgagcag 

<210> 34 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide to act as a PCR primer 
<400> 34 

ctgcccctgc acgagcag 

<210> 35 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 35 

ctgcccacgc acgagcag 

<210> 36 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 36 

ttcacggacc aggagctg 
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<210> 37 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

♦ 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 37 

ttcacgatcc aggagctg 

<210> 38 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 38 

ttcacggtcc aggagctg 

<210> 39 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 39 

ttcacggagc aggagctg 

<210> 40 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 40 

ccgaactaca gcgtctac 

<210> 41 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 41 
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ctcaccatgt cgatgatc 



<210> 42 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 42 

aagaagcatc tgctcgcc 



<210> 43 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 



<400> 43 

gagttcgact tcgaggtc 



<210> 44 
<211> 18 
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<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 44 

aaggcgcgcg cgtgagcg 

<210> 45 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 45 

aaggcgaaag cgtgagcg 

<210> 46 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer. 
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<400> 46 

aaggcgtggg cgtgagcg 

<210> 47 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 47 

aaggcgaccg cgtgagcg 

<210> 48 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 48 

ggcggcgacg atgggctg 
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<210> 49 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 49 

ggcggcgaag atgggctg 

<210> 50 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 50 

ggcggctggg atgggctg 

<210> 51 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 51 

ggcggcggcg atgggctg 

r 

<210> 52 
<21l> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 52 

ggcggctacg atgggctg 

<210> 53 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

<400> 53 . 
ggcggctgcg atgggctg 
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<210> 54 
<211> 18 
<2 1 2> DNA 

<213> Artificial Sequence 

t 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 54 

gagaagggcg cgttcgcg 

<210> 55 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

r 

<223> Oligonucleotide to act as a PCR primer 
<400> 55 

gcgatgaccc cggcgacg 

k 

<210> 56 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 56 

gcgatggccc cggcgacg 

<210> 57 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 57 

gcgatgctcc cggcgacg 

<210> 58 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 58 

gcgatga tec cggcgacg 



<210> 59 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 59 

gcgatggtcc cggcgacg 

<210> 60 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 60 

gcgacggaac gggccggc 

♦ * 

<210> 61 
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<211> 18 
<212> DNA . 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 61 

gcgacgaccc gggccggc 

<210> 62 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 62 

t 

gcgacggccc gggccggc 



<210> 63 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Oligonucleotide to act as a PCR primer 
<400> 63 

gcgacgctcc gggccggc 

<210> 64 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 64 

gcgacgatcc gggccggc 

<210> 65 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 65 

gcgacggtcc gggccggc 
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<210> 66 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 66 

ggcttcgggg gcctggac 

<210> 67 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 67 

ggcttctatg gcctggac 



<210> 68 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 68 

ggcttcctgg gcctggac 

i 

<210> 69 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 69 

ggcttcaagg gcctggac 

<210> 70 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 

9 

<400> 70 
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ggcttcgatg gcctggac 



<210> 71 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 71 

atgggcgggg acgagttc 

<210> 72 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 72 

atgggcgcgg acgagttc 

<210> 73 
<211> 18 
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<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 73 

atgggcgtgg acgagttc 

<210> 74 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 74 

atgggctcgg acgagttc 

<210> 75 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 75 

atgggcacgg acgagttc 

<210> 76 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 76 

atgggccggg acgagttc 

i 

<210> 77 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 77 

gacgaggccc ggttcggc 
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<210> 78 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 78 

gacgagtccc ggttcggc 

<210> 79 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 79 

tggcacttta tccgcacc 

<210> 80 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 80 

atcgaggccg tcaaccag 

<210> 81 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 81 

atcgagctcg tcaaccag 

<210> 82 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 82 

atcgagctcg tcaaccag 
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<210> 83 
<211> 18 

<212> DNA . 
<213> Artificial Sequence 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 83 

atcgaggtcg tcaaccag 

<210> 84 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
- <220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 84 

ggcggggcgc ccgcaagc 



<210> 85 
<211> 18 
<212> DNA 



43/80 



<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 85 

ggcggggtgc ccgcaagc 

<210> 86 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

i 

<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 86 

ggcgggtcgc ccgcaagc 

<210> 87 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
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<400> 87 

gtggtggggt tctccacc 

<210> 88 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 88 

cgcgcgctgt acgtgcgc 

i 

<210> 89 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 89 

cgcgcgtggt acgtgcgc 
<210> 90 

45X80 



<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 90 

aacggcgagg gcgagtgc 

<210> 91 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to. act as a PCR prime 
<400> 91 

aacggcgatg gcgagtgc 

<210> 92 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide to act as a PCR primer 
<400> 92 

aacggcaagg gcgagtgc 

<210> 93 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 93 

aacggccggg gcgagtgc 

<210> 94 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 94 

aacggcaacg gcgagtgc 
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<210> 95 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 95 

aacggctcgg gcgagtgc 

<210> 96 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 96 

aacggcgggg gcgagtgc 

<210> 97 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 97 

tactacggct gctgggag 

<210> 98 
<21t> 205 

<212> PRT " 
<213> Pseudonocardia thermophila 

<220> 

<221> sourse 
<222> 1..205 

<223> /organism^" Pseudonocardia thermophila" 
/strain="JCM3095° 

<220> 

<221> CDS' 
<222> 1..205 

<223> /gene="nitrile hydratase alpha subunit* 
/product^ nitrile hydratase alpha subunit" 

<400> 98 

Met Thr Glu Asn He Leu Arg Lys Ser Asp Glu Glu He Gin Lys Glu 

5 10 15 
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He Thr Ala Arg Val Lys Ala Leu Glu Ser Met Leu He Glu Gin Gly 

20 25 30 



He Leu Thr Thr Ser Met lie Asp Arg Met Ala Glu lie Tyr Glu Asn 
35 40 45 

Glu Val Gly Pro His Leu Gly Ala Lys Val Val Val Lys Ala Trp Thr 
50 55 60 

Asp Pro Glu Phe Lys Lys Arg Leu Leu Ala Asp Gly Thr Glu Ala Cys 
65 70 75 80 

Lys Glu Leu Gly He Gly Gly Leu Gin Gly Glu Asp Met Met Trp Val 

85 90 95 

Glu Asn Thr Asp Glu Val His His Val Val Val Cys Thr Leu Cys Ser 

100 105 HO 

Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Asn Trp Phe Lys Glu 
115 120 1.25 

Pro Gin Tyr Arg Ser Arg Val Val Arg Glu Pro Arg Gin Leu Leu Lys 
130 135 140 



Glu Glu Phe Gly Phe Glu Val Pro Pro Ser Lys Glu lie Lys Val Trp 
145 150 155. 160 

Asp Ser Ser Ser Glu Met Arg Phe Val Val Leu Pro Gin Arg Pro Ala. 

165 170 175 
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Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Ala Thr Leu Val Thr Arg 

180 ■ 185 190 

Glu Ser Met He Gly Val Glu Pro Ala Lys Ala Val Ala 
195 200 205 



<210> 99 
<211> 223 
<212> PRT 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. .223 

<223> /organism^ Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<22l> CDS 
<222> 1..223 

<223> /gene="nitrile hydratase beta subunit" 
/product=* nitri le hydratase beta subunit" 

<400> 99 

Met Asn Gly Val Tyr Asp Val Gly Gly Thr Asp Gly Leu Gly Pro He 

5 10 15 

i 
i 
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Asn Arg Pro Ala Asp Glu Pro Val Phe Arg Ala Glu Trp Glu Lys Val 

20 25 30 

Ala Phe Ala Met Phe Pro Ala Thr Phe' Arg Ala Gly Phe Met Gly Leu 
35 40 45 

Asp Glu Phe Arg Phe Gly He Glu Gin Met Asn Pro Ala Glu Tyr Leu 
50 55 60 

Glu Ser Pro Tyr Tyr Trp His Trp He Arg Thr Tyr He His His Gly 
65 70 75 80 

Val Arg Thr Gly Lys He Asp Leu Glu Glu Leu Glu Arg Arg Thr Gin 

85 90 95 

Tyr Tyr Arg Glu Asn Pro Asp Ala Pro Leu Pro Glu His Glu Gin Lys 

100 105 HO 

r 

t 

Pro Glu Leu lie Glu Phe Val Asn Gin Ala Val Tyr Gly Gly Leu Pro 
115 120 125 

I 

i 

. Ala Ser Arg Glu Val Asp Arg Pro Pro Lys Phe Lys Glu Gly Asp Val 
130 135 140 

Val Arg Phe Ser Thr Ala Ser Pro Lys Gly His Ala Arg Arg Ala Arg 
145 150 155 160 

Tyr Val Arg Gly Lys Thr Gly Thr Val Val Lys His His Gly Ala Tyr 

• 165 170 175 

52/80 



lie Tyr Pro Asp Thr Ala Gly Asn Gly Leu Gly Glu Cys Pro Glu His 

180 185 190 

♦ 

Leu Tyr Thr Val Arg Phe Thr Ala Gin Glu Leu Trp Gly Pro Glu Gly 
195 200 205 

4 

Asp Pro Asn Ser Ser Val Tyr Tyr Asp Cys Trp Glu Pro Tyr He Glu 
210 215 220 

Leu Val Asp Thr Lys Ala Ala Ala Ala 
225 230 233 



<210> 100 
<211> 618 
<212> DNA 

<213> Pseudonocardia thermophila 
<220> 

<221> sourse 
<222> 1. . 618 

<223> /organ ism=" Pseudonocardia thermophila" 
/strain=* JCM3095* 

<220> 
<221> CDS 
<222> 1. . 618 

<223> /gene="nitrile hydratase alpha subunit" 
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/product=" nitri le hydratase alpha subunit 

t 

<400> 100 

atgaccgaga acatcctgcg caagtcggac gaggagatcc agaaggagat cacggcgcgg 60 
gtcaaggccc tggagtcgat gctcatcgaa cagggcatcc tcaccacgtc gatgatcgac 120 
cggatggccg agate tacga gaacgaggtc ggcccgcacc teggegegaa ggtcgtcgtg 180 
aaggcctgga ccgacccgga gttcaagaag cgtctgctcg ccgacggcac cgaggcctgc 240 
aaggagctcg geateggegg cctgcagggc gaggacatga tgtgggtgga gaacaccgac 300 
gaggtccacc aegtegtegt gtgcacgctc tgctcctgct acccgtggcc ggtgctgggg 360 
ctgccgccga actggttcaa ggagccgcag taccgctccc gcgtggtgcg tgagccccgg 420 
cagctgctca aggaggagtt eggcttcgag gtcccgccga gcaaggagat caaggtctgg 480 
gactccagct ccgagatgcg cttcgtcgtc ctcccgcagc gccccgcggg caccgacggg. 540 
tggagegagg aggagctege caccctcgtc acccgcgagt egatgategg cgtcgaaccg 600 
gegaaggegg tcgcgtga 618 

* 

<210> 101 
<211> 702 
<212> DNA 
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<213> Pseudonocardia thermophila 

* 

<220> 

<221> sourse 
<222> 1..702 

<223> /organism=" Pseudonocardia thermophila* 
/strain=" JCM3095* 

<220> 
<221> CDS 
<222> 1..702 

<223> /gene=* nit rile hydratase beta subunit* 
/product^ nitrile hydratase beta subunit' 

<400> 101 

atgaacggcg tgtacgacgt cggcggcacc gatgggctgg gcccgatcaa ccggcccgcg 60 
gacgaaccgg tcttccgcgc cgagtgggag aaggtcgcgt tcgcgatgtt cccggcgacg 120 
ttccgggccg gcttcatggg cctggacgag ttccggttcg gcatcgagca gatgaacccg 180 
gccgagtacc tcgagtcgcc gtactactgg cactggatcc gcacctacat ccaccacggc 240 
gtccgcaccg gcaagatcga tctcgaggag ctggagcgcc gcacgcagta ctaccgggag 300 
aaccccgacg ccccgctgcc cgagcacgag cagaagccgg agttgatcga gttcgtcaac 360 
caggccgtct acggcgggct gcccgcaagc cgggaggtcg accgaccgcc caagttcaag 420 
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gagggcgacg tggtgcggtt ctccaccgcg agcccgaagg gccacgcccg gcgcgcgcgg 480 
tacgtgcgcg gcaagaccgg gacggtggtc aagcaccacg gcgcgtacat ctacccggac 540 
accgccggca acggcctggg cgagtgcccc gagcacctct acaccgtccg cttcacggcc 600 



caggagc 



tgt gggggccgga aggggacccg aactccagcg tctactacga ctgctgggag 660 



ccctacatcg agctcgtcga cacgaaggcg gccgcggcat ga 702 



<210> 102 
<211> 144 
<212> PRT 

<213> Pseudonocardia thermophila 



<220> 

<221> sourse 
<222> 1. . 144 
<223> /organism=" Pseudonocardia thermophila* 

/strain=" JCM3095" 



<220> 
<221> CDS 
<222> 1. .144 

<223> /gene="gene encoding protein participation in the activation of 

nitrile hydratase' 

/products protein participation in the activation of nitrile 

hydratase" 
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<220> 

<221> INTIMET 
<222> 1 

■ 

<400> 102 . 

Met Ser Ala Glu Ala Lys Val Arg Leu Lys His Cys Pro Thr Ala Glu 
1 5 10 15. 

Asp Arg Ala Ala Ala Asp Ala Leu Leu Ala Gin Leu Pro Gly Gly Asp 

20 25 30 

Arg Ala Leu Asp Arg Gly Phe Asp Glu Pro Trp Gin Leu Arg Ala Phe 
35 40 45 

Ala Leu Ala Val Ala Ala Cys Arg Ala Gly Arg Phe Glu Trp Lys Gin 
50 55 60 

Leu Gin Gin Ala Leu He Ser Ser He Gly Glu Trp Glu Arg Thr His 
65 70 75 80 

w 

Asp Leu Asp Asp Pro Ser Trp Ser Tyr Tyr Glu His Phe Val Ala Ala 

85 90 95 

Leu Glu Ser Val Leu Gly Glu Glu Gly lie Val Glu Pro Glu Ala Leu 

100 105 HO 

Asp Glu Arg Thr Ala Glu Val Leu Ala Asn Pro Pro Asn Lys Asp His 
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115 120 • 125 

His Gly Pro His Leu Glu Pro Val Ala Val His Pro Ala Val Arg Ser 
130 135 140 



<210> 103 
<211> 435 
<212> DNA 

<213> Pseudonocardia thermophila 

<220> 

<221> sourse 
<222> 1. . 435 

<223> /organism="Pseudonocardia thermophila" 
/strain=" JCM3095" 

<220> 
<221> CDS 
<222> 1..435 

<223> /gene="gene encoding protein participation in the activation of 

nitrile hydratase" 

/product^ protein participation in the activation of nitrile 

hydratase" 

<220> 

<22l> init_codon 
<222> 1..3 
<220> 
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<221> g or a 
<222> 1.. 1 

<400> 103 

rtgagcgccg aggcgaaggt ccgcctgaag cactgcccca cggccgagga ccgggcggcg 60 
gccgacgcgc tgctcgcgca gctgcccggc ggcgaccgcg cgctcgaccg cggcttcgac 120 

* 

gagccgtggc agctgcgggc gttcgcgctg gcggtcgcgg cgtgcagggc gggccggttc 180 
gagtggaagc agctgcagca ggcgctgatc tcctcgatcg gggagtggga gcgcacccac 240 
gatctcgacg atccgagctg gtcctactac gagcacttcg tcgccgcgct ggaatccgtg 300 
ctcggcgagg aagggatcgt cgagccggag gcgctggacg agcgcaccgc ggaggtcttg 360 
gccaacccgc cgaacaagga tcaccatgga ccgcatctgg agcccgtcgc ggtccacccg 420 
gccgtgcggt cctga H0 ° 



<2l0> 104 
<2ll> 1315 
<2l2> DNA 

<2l3> Rhodococcus rhodochrous 
<220> 

<22l> sourse 
<222> l. . 13 15 
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<223> /organism="Rhodococcus rhodochrous' 
/strain=*Jl(FERM BP- 1478)" 

<220> 
<221> CDS 
<222> 1. . 690 

<223> /gene="nitrile hydratase beta subunit" 
/product=" nit rile hydratase beta subunit" 

<220> 
<221> CDS 
<222> 704. . 1315 

<223> /gene="nitrile hydratase alpha subunit* 
/product=°nitrile hydratase alpha subunit" 

<400> 104 

atg gat ggt ate cac gac aca ggc ggc atg acc gga tac gga ccg gtc 

Met Asp Gly lie His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 

1 5 10 15 

ccc tat cag aag gac gag ccc ttc ttc cac tac gag tgg gag ggt egg 
Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arg 

20 25 30 

acc ctg tea att ctg act tgg atg cat etc aag ggc ata teg tgg tgg 
Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly He Ser Trp Trp 
35 40 45 

gac aag teg egg ttc ttc egg gag teg atg ggg aac gaa aac tac gtc 
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Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 
50 55 60 

aac gag att cgc aac teg tac tac ace cac tgg ctg agt gcg gca gaa 
Asn Glu lie Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 

cgt ate etc gtc gee gac aag ate ate ace gaa gaa gag cga aag cac 
Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 

85 90 95 

cgt gtg caa gag ate ctt gag ggt egg tac acg gac agg aag ccg teg 
Arg Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Lys Pro Ser 

.100 105 HO 

egg aag ttc gat ccg gec cag ate gag aag gcg ate gaa egg ctt cac 
Arg Lys Phe Asp Pro Ala Gin He Glu Lys Ala He Glu Arg Leu His 
115 120 125 

gag ccc cac tec eta gcg ctt cca gga gcg gag ccg agt ttc tct etc 
Glu Pro His Ser Leu Ala Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 
130 ' 135 140 

ggt gac aag ate aaa gtg aag agt atg aac ccg ctg gga cac aca egg 
Gly Asp Lys He Lys Val Lys Ser Met Asn Pro Leu Gly His Thr Arg 
145 150 155 160 

tgc ccg aaa tat gtg egg aac aag ate ggg gaa ate gtc gee tac cac 
Cys Pro Lys Tyr , Val Arg Asn Lys He Gly Glu He Val Ala Tyr His 
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165 



170 



175 



ggc tgc cag ate tat ccc gag age age tec gee ggc etc ggc gac gat 
Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 

180 185 190 

cct cgc ccg etc tac acg gtc gcg ttt tec gee cag gaa ctg tgg ggc 
Pro Arg Pro Leu Tyr Thr Val Ala Phe Ser Ala Gin Glu Leu Trp Gly 
195 200 205 . 

gac gac gga aac ggg aaa gac gta gtg tgc gtc gat etc tgg gaa ccg 
Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 
210 215 220 

tac ctg ate tct gcg tga aaggaatacg ata gtg age gag cac gtc aat 
Tyr Leu He Ser Ala *** Met Ser Glu His Val Asn 

225 229 1 5 

aag tac acg gag tac gag gca cgt acc aag gcg ate gaa ace ttgctg 
Lys Tyr Thr Glu Tyr Glu Ala Arg Thr Lys Ala He Glu Thr Leu Leu 

10 15 20 

tac gag cga ggg etc ate acg ccc gec gcg gtc gac cga gtc gtt teg 
Tyr Glu Arg Gly Leu He Thr Pro Ala Ala Val Asp Arg Val Val Ser 
25 30 35 

tac tac gag aac gag ate ggc ccg atg ggc ggt gee aag gtc gtg gee 
Tyr Tyr Glu Asn Glu He Gly Pro Met Gly Gly Ala Lys Val Val Ala 
40 45 50 
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aag tec tgg gtg gac cct gag tac cgc aag tgg etc gaa gag gac gcg 
Lys Ser Trp Val Asp Pro Glu Tyr Arg Lys Trp Leu Glu Glu Asp Ala 
55 60 65 70 



912 



acg gee gcg a'tg gcg tea ttg ggc tat gee ggt gag cag gca cac caa 960 
Thr Ala Ala Met Ala Ser Leu Gly Tyr Ala Gly Glu Gin Ala His Gin 



75 



80 



85 



att teg gcg gtc ttc aac gac tec caa acg cat cac gtg gtg gtg tgc 
He Ser Ala Val Phe Asn Asp Ser Gin Thr His His Val Val Val Cys 

90 95 100 



1008 



act ctg tgt teg tgc tat ccg tgg ccg gtg ctt ggt etc ccg ccc gee 
Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Ala 



105 



110 



115 



1056 



tgg tac aag age atg gag tac egg tec cga gtg gta gcg gac cct cgt 
Trp Tyr Lys Ser Met Glu Tyr Arg Ser Arg Val Val Ala Asp Pro Arg 
120 125 130 



1104 



gga gtg etc aag cgc gat ttc ggt ttc gac ate ccc gat gag gtg gag 1152 
Gly Val Leu Lys Arg Asp Phe Gly Phe Asp He Pro Asp Glu Val Glu 



135 



140 



145 



150 



gtc agg gtt tgg gac age age tec gaa ate cgc tac ate gtc ate ccg 
Val Arg Val Trp Asp Ser Ser Ser Glu lie Arg Tyr He Val lie Pro 

155 160 165 



1200 
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t 



gaa egg ccg gec ggc acc gac ggt tgg tec gag gag gag ctg acg aag 
Glu Arg Pro Ala Gly Thr Asp Gly Trp Ser Glu Glu Glu Leu Thr Lys 



170 



175 



180 



1248 



ctg gtg age egg gac teg atg ate ggt gtc agt aat gcg etc aca ccg 
Leu Val Ser Arg Asp Ser Met He Gly Val Ser Asn Ala Leu Thr Pro 



185 

cag gaa gtg ate gta tga 

Gin Glu Val He Val *** 

200 203 



190 



195 



1296 



1315 



<210> 105 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 105 

ceggaatteg aaaggaatga ggaaatgga 



<210> 106 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

» 
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<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 106 

aaaaagtact catacgatca cttcctgc 

<210> 107 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 107 

gttttcccag tcacgac 

<210> 108 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 108 

ggccagtgcc tagcttacat 
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<210> 109 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide to act as a PCR primer 
<400> 109 

caggaaacag ctatgac 

<210> 110 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 14. 16 

<223> Oligonucleotide to act as a PCR primer 
<400> 110 

gggcatatcg tggnnngaca agtcgcggt 



<210> 111 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7..9 

<223> Oligonucleotide to act as a PCR primer 
<400> 111 

ctcaccnnnt cgatgatc 

<210> 112 
<2ll> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9' 

<223> Oligonucleotide to act as a PCR primer 

« 

<400> 112 

tacgagnnng aggtcggc 

<210> 113 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 113 

aagaagnnnc tgctcgcc 

<210> 114 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 

* 

<400> 114 

gagttcnnnt tcgaggtc 

<210> 115 
<211> 18 
<212> DNA 
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<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 115 

* 

etcgccnnnc tcgtcact 

<210> 116 
<2U> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 

t 

<400> 116 

aaggcgnnng cgtgagcg 

<210> 117 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 117 

ggcggcnnng atgggctg 

<210> 118 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 118 

gagaagnnng cgttcgcg 

t 

% 

<210> 119 
<211> 18 
<212> DNA . 

<213> Artificial Sequence 
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<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 119 

aaggtcnnnt tcgcgatg 

<210> 120 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 120 

gcgatgnnnc cggcgacg 

<210> 121 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<221> Any 

<222> 7.. 9 . 

<223> Oligonucleotide to act as a PCR primer 

<400> 121 

ccggcgnnnt tccgggcc 

<210> 122 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 122 

gcgacgnnnc gggccggc 

<210> 123 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
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<222> 7. . 9 . 

<223> Oligonucleotide to act as a PCR primer 
<400> 123 

ggcttcnnng gcctggac 

<210> 124 
<2ll> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 124 

atgggcnnng acgagttc 

<210> 125 
<211> 18 
<212> DNA 

<213> Artificial Seauence 

<220> 
<221> Any 
<222> 7. . 9 
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<223> Oligonucleotide to act as a PCR primer 

i 

<400> 125 

gacgagnnnc ggttcggc 

<210> 126 
<2 1 1> 1 8 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 126 

aacccgnnng agtacctc 

<210> 127 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 

74/80 



<400> 127 

tggcacnnna tccgcacc 

* 

<210> 128 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 128 

gagcagnnnc cggagttg 

<210> 129 
<211> 18 
<212> DNA 'v 

<213> Artificial Sequence 

I 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 



75/80 



<400> 129 

atcgagnnng tcaaccag 

<210> 130 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
. <222> 7. . 9 
<223> Oligonucleotide to act as a PCR primer 

<400> 130 

ggcgggnnnc ccgcaagc 

<210> 131 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 131 

76/80 



gtggtgnnnt tctccacc 



<210> 132 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7..9 

<223> Oligonucleotide to act as a PCR primer 
<400> 132 

tccaccnnna gcccgaag 

<210> 133 
<211> 18 
<212> DNA 

t 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 133 

cgcgcgnnnt acgtgcgc 

77/80 



<210> 134 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 134 

accgggnnng tggtcaag 

<210> 135 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 135 

gtggtcnnnc accacggc 



78/80 



<210> 136 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7.. 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 136 

ggcgcgnnna tctacccg 

<210> 137 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 137 

aacggcnnng gcgagtgc 



79/80 



<21.0> 138 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 
<400> 138 

tactacnnnt gctgggag 

<210> 139 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

* 

<220> 
<221> Any 
<222> 7. . 9 

<223> Oligonucleotide to act as a PCR primer 

i 

<400> 139 

tacgacnnnt gggagccc 



80/80 



